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Based on the foregoing data, square planar geo-
metry has been proposed for the complexes,
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A NOTE ON MAGNETISATION OF MAGNETITE-ORE BAND AT ADDATIGALA
IN ANDHRA PRADESH

V. BHASKARA RAO anp A. LAKSHMIPATI RAJU
Department of Geophysics, Andhira University, Waltaiy

ABSTRACT

Remanent magnetisation of seven oriented samples from the magnetite-ore band at Addati-
gala (Lat. 17°30° 38" N, Long. 82°3’20” E), East Godavari District, Andhra Pradesh, is studied.
The NRM intensities of the samples range frcm 1:6 X 1073 to 87 X 1073 emau. The samples

are subjected to a.c. demagnetisation.
two different mean directions.

the directions, after demagnetisation, are distributed around
The Declination (ID) and Inclination (I) of the two mean directions

are D =310°(E), I = + 25° and D =36 (E), I = + 9°. Samples with differing directions are
found to be different mineralogically also. 1In the samples with the first mean direction, the major
ore muneral is found to be magnetite, while in those with the second mean direction, magnetite is

found to be extenstvely martitised

INTRODUCTION

MAGNETITE occurs in the gabbroic rocks traverss
ing the Fastern Ghat suite of rocks, garnet sillima-
nite gneisses, quartzites, leptynites, and charnockites
(Sriramadas!) along the NE-SW shear zones in the
margins of the charnockite belts (Karunakaran® and
Narayanaswamy?®). The magnetite ore at Addatigala
15 intimately associated with a sequence of ultramafic
mafic rocks comprising variants of pyroxenite, horn-
blende and plagioclase. It occurs as layers and lenses.
The country rocks comprise garnetiferous granite
gneisses, garnet-feldspar-sillimanite gneisses, reconsti-
tuted quartzfeldspar gneisses and schists, feldspar-
sillimanite gneisses, charnockites and pink granites.
The ore band trends at N 60° E with 4 dip of 60° SE
The area is surveyed with a magnetometer for deli-
necating the ore band and finding its extent and dimen-
sions (Lakshmipati Raju®). Measurements to estimate
the Natural Remanent Magnetisation (NRM) and
magnetic susceptibility are made on collected sam les
of the ore. The results of NRM measurements and
subsequent demagnetisation studies are reported here.

ORIGIN OF THE ORE

The occurrence of different ultramafic bodies and
their associated rocks in the southern Peninsular Indig
along major planes ¢f weakness suggests that they
may represent mantle material injected into the crust.
According to Narayanaswamy?® the ultramafics (includ-
ing the magnetite concentrations) along NE-SW shear
zones in the Eastern Ghats probably represent late
tectonic infrustves during the Eastern Ghat Orogeny.
According to Karunakaran® they are emplaced into the
Eastera Ghats prior to the uplift and are older than the
enclosing charnockites.

From a study of the ficld relations sgnd chemical
analysis of the ore, Sriramadas' deduced that the
magnctite ore may be¢ taken as connected with mafic
magmas and magmatic looking rocks like gabbros.
Minor and trace assemblages of the ore also suggest
(Narasayya%) an origlna! magmatic origin. The
metamorphic episode, after the culminition of Fastern
Ghats Orogeny, was placed at 500 Myr (Aswatha-
narayana® and Sarkar?),
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COLLECTION OF SAMPLES

Serven orixnled blywek s1minles are collected frem the
ex>csures o the ebandivned mine working., The
somnles renresent the tronsition zone batween the ore
ard the host rock. The exposures from which the
san les ae col'ected are stfficienily ¢lese te the svr-
fice, As the ore is hirh!y marnet'e, the use ¢f a mag-
notic ccmness is aveided for dircctly marking the
moenetic North on the samrles. The horizonta! lines
to oricnt the samle ore marked s usual with a spirit
Jevel. A riid rectan-uler metel freme is pleced verti-
colly on tle top suif ce of the cxposure and 2 line
determinad by iis base 1s marked on the exposure
bafore detarhirg the blcek. The line of aligrment of
the metal frame is measurcd Dy a prismatic cCmpass
mountcd on a triped and pesitioned 2t a distanze ¢f
20 mectrzs from the exposuwre. The measvred direction
with rcsoect to macnctic North is considered while
comru g e drccticn of magnetisation. Tte error
inv:Ived in Ceteumining the magretic meridizn by this
me'tod is lcss than 2°. From tke dimensions of the
mine pit, it 277ears thet the mining ¢ciivity hed téken
place on a small scale by merizsl mettcds  Tte plece
does not reveal any marks of biast holes

® — SAMPAPLE ME AN
Q = DIRECYION OF THE PRESENT OIPOLE FIELD

Fic. 1. Scmple means of NRM directions.

NRM MFASURINVINTS AND A.C DIMAGNETISATION

Frem esch sample 2 minimum of two specimens
and in al'! 18 spec’'mens are obtaincd, The NRM
of each spec'men (Cylindrical, 2-5 ¢m long and 2-5¢m
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Fic. 2. Effect of A.C. cleaning on pilot specimens.

dia.) is measured using an astatic magnetometer.

The magnetometer has a sensitivity of 1 x 10-¢oe/mm,
The direction and intensity of magnetisation are calcu-
lated for each sp=cimen and a mean direction for each
sample is caleulated. The NRM intensities range
foom 16 x 10 emau to 87 x 10+% em.u. The
mean directions of samples are projected on a Schmidt
ejual arca net in Fig 1.

The specimens are subjected to a.c. demegnetisaticon
to eliminate the secondary ccmponeris of mapgnetisa-
tion, whith are probably cazusing the scatter ¢f direce
tions in Fig. 1, using the a.c. demagnetisation appa-
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ratus at NGRI. The pilot spccimens are demagnetised
in successively increasing field strengths of 25, 50, 75,
100, 150, 200, 300, 400 and 600 oe. The direction
and intersity of magnetisation are menasured after
each step of demagnetisation. Optimum value of the
demagnetising fie!ld is determined according to two
vrocedures—one depending on vector rotation of
individual dirccticns arnd another depending on dis-
persion ¢f Cirecticns from several specimens.

The changes in direction of magnetisation, for the
two specimens, with field strength are shown in
Fig. 2(a). The specimen AV2al has undergone rela-
tively small changes in direction between field strengths
of 25 oe and 300 oe. In the case of specimen AV4a2
dermagnetising fields between 75 and 200 oe have caused
small changes in direstion. Figure 2 (), which is a
plot of normalised intensitics against ficld strength
of the same two specimens, shows that the changes
in intensity are small beyond a field strength of 250 oe.
The behaviour of other pilot specimens is similar to
that of the two spzcimens, illustrated above. All the
18 test specimens are subjected to demagnetisation at
three different field strengihs, namely, 100, 200 and
300 oe, accompanied by measurcments of direction
and intensity after each step. Better grouping of
vectors is obtained at 100 oe of demagnetising field
and the respzactive mean directions for all the seven
samples are ¢alculated and are presented on a Schmidt

equal area net in Fig. 3.

$ - MEAN DIRECTION
T - DIRECTION COF THE CSRESENT DIPOLE FIELO

® = JAMPLE MEAN

Fig, 3, Sample means after AC. cleanmng.
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MINERALOGICAL CHARACTER OF THE SAMPLES

In four samples magnetite represents the major
portion and occurs as irregular bands in the host rock,
Most of the magnetite grains are unaltered. Exsolved
lamellae of ilmenite and spinel are seen in magnetite.
The photomicrograph of a polisted section is shown
in Fig. 4 (¢). In the remaining threz sammies, magne-
tite 1s found to be extensively martitised and patches
of relict magnetite are seen rarely. Haematite is the
predominant constituent. Figure 4 (b) is a photo-~
micrograph of the polshed section of such a sample,

SCCtOIns.

Fig. 4. Photomicrographs of polished
M—Magnctite, H-—Hacmatite.

DiscussioN or RESULTS

The remanent magnetic directions zfter magnetic
cleaning are distributed around two mean directions,
A and B (Fip. ) as compared to the scaticred NRM
directions in Fig. 1. The two mean directions calcu-
lated are A : D=~ 310" (L), I = + 25%and B : D we
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36°(E), I = 4+9. The mean direction A corres-
ponds to samples contaming unaltered magnetite as
the major constituent while the mean direction B
corresponds to the samples In which the magnetite
is  exiensively martitised. the specomens from  the
two groups show different intensity-decay patterns.
This is illustrated in Fig. 5 by presenting the intensity
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Fig. 5. Intensity decay pattern for three specimens
each of Group A and Group B.

decay pattern of three specimens from each group upto
a field strength of 300 oe. The decrease in intensity
with the field strength is far less for specimens of group B
than for group A. The lesser decay in group B may
be due to a relatively hard magnetisation controlled
by haematite. The mean direction B may be considered
to be the eflect of martitisation and the mean direction
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A may be representing the magnetisation controlled
by unaltered magnetite.

The pole positions corresponding to the twe mean
directions A and Bare 42° N, 5° W and 52° N, 156" E
respectively. These pole positions compare well with
those of Veldurti haematites (45°N, 3°E: Verma
et alB) and Visakhapatnam charnockites (48° N,
152° E; Bhimasankaram®). As far 4s prospecting is
concerned, for which purpose the NRM measurements
are primartly made, the question, whether the magneti-
sation was impressed at the time of formation or subse-
quent fo it, in case the ore was metamorphosed, is
not sertous.
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